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(54) PROSTAGLANDIN E1 ANALOGUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject c £v m 

compound showing smaller side effects than the y^t?-" 

conventional ones, potent and highly lasting anti-ulcer 

effects, and useful as a medicine by providing a triple bond Jjfi' 

and phenoxy group or the like each at a specific site. 

SOLUTION: This compound is shown by formula I [A is 

ethylene, vinylene or the like; R is a group shown by ^T :: ^ < ^ , BT 

formula II (R1 is a 1-4C alkyl or the like) or the like; and (n) ;tbw * 

is 0 or 1], e.g. 2-decarboxy-2-hydroxymethyl-16-phenoxy- 
17,18,19,20- tetranol-13,14-didehydro-PGE1. The 



compound shown by formula I is obtained by the following .... .-.^v- ■■^r^:- 

steps: (1) a compound shown by formula III (TBS is t- 
butyldimethylsilyl) is reacted with approximately 0.8 to 2.0 

equivalents of an organoaluminum compound in an inert ^ 
solvent at approximately -10 to 30° C to produce a 

compound shown by formula IV, (2) the compound shown Su*^ 

by formula IV is reacted with approximately 0.5 to 4 T "'* - ^ 

equivalents of a compound shown by formula V (R5 is the -^y7 /v ~0 

same as R, or the like) in the presence of approximately kno - 

0.55 to 2 equivalents of a free radical generator and free radical reducing agent in an inert solvent 
at approximately -78 to 100° C to produce a compound shown by formula VI, and (3) the TBS 
group as a protective group for the OH group in the compound shown by formula VI is 
deprotected. 
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[<bi] 

°- 




C i > 



[<b2] 

o 

R1 1 ~4®<D7;Mr;U&£fcf* 

[lb 3] 

?2 




R3 



(la) 



cov^P7;u*;i^. «*B^»1 ~4«a>rju=3*-> 

ft. «*ST-«3-8«0)v/^nrJUa*->*. tKP 

x;u^y-;uS. - hP^£f~fi7-t?^;u7 5 y 

■To ) -ea**i**£*U ni*o*fctti S^-To ] 

liX^-U>ftT?fey. R*<5t (I a) 4>Sl!fcU. n 
[»*JI3] it (I) l=fcl*T. AA<t*-U>Stfe 

y. r*<> h+v^^;u»*fci*t Kp+v>^;uSt? 

fey. n 1 'Cfc4B*9 1 E«0) ?p^^ ^7 > 

[»**4] 5t (I) iCfet^T, Atofl/>St'fe 
y. Rtfxt (la) 0)*|C^t>TR2St/R3^-*^ 

i4*a:oT*»H^»i -4i07;^jntfey % R 

4A< t K p * vl T* fe 6 g*« 1 fBi£<7) ^ax^7> 
y. R*<i£ (la) 0)^IZfcl^TR2St/R3^^l^7K^ 

Si^-e&y* R4tftRMK?-lfci -4<1cdt;u^S. 



gii«i-4ia)7^ft^ mhmj[«m~ 
4{i<7)r;^;ux;u7>r — KP*-efc£IS*it 

[If*H6] a (i) icfeixr. AA<xfi,>sr*& 
[»no)iM«M] 

[000 1] 
[0 0 0 2] 

[ft3fc(Dftffi] ^PX^7>/> (JUT, PGiKft 
frh>. !S*J:yEai^(DlBffl**iaLr3E«SPGai/» 

r«y. c(Dfcto*»©PGEi«m*^aftitai«» 

g*«K£j&<iftl**0)£ Ltl*SSa¥7 -2 58 4 7-S§"5* 
SlcEKO)* (2E) -16-7iy+v-17, 1 
8, 19, 2 0—n- h=?S Jl>— 2. 3, 13, 14-f 

xxf^^M7^i/xxf;^<^bHru§o 
iuK&aMb**!** EPS§fti:fci^T, EP3§§f* 

[O O 0 3] 

I*. EP3«**l=a«?W0:ftffl*»fcttL^fc«> % 9Jtt 

sfcfc ttMfWfl **t6K«ftPGEi flNt i* £m*T 
[O O 0 4] 

mtbtz&§fk. 13. i4fii:3ig&$tu3&owa 

$/;u*a>«jb y i=flk<D*«»S**r pge 
[0005] -rftsb*. *S£E!Si*. a 

[O O O 6] 
[ft 4] 
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O K 
OH 

[0 0 0 7] AliXf tf~ U>g£tc 

[O O O 8] 

[lb 5] 

o 

[0 0 0 9] RlttaSsSfflRl ~4fflCD7;U 

[0 0 1 0] 

[<b6] 

Ra (la) 

R 4 

[0 0 1 1] (it*. R2fc*l/R3l*H-*fcl*Mfto 
T. **JH^*fcf*«*ST»1 ~4<@<B7;Mr;Ug£ 

*»3~8ffl(Dv*n7Jl^l/»* 1- 4 ffl 

<z>7;u=i*v&. iSi^a3-8io)y^P7;^ + 

7)\,*r)\s&. SSS^a 2-8 lfl)7y^t 4rvSs ft 
~4fl4>7;U4rJI^4-£. ft*B?-»1~4 

I(D7^Jixji/7-<^H, — hP^^fclir-tz^u 

75/S^to ) -C«£*i£&£7fU nliO^^f* 
l£^lT a ] ^a£*t*^PX*^>v>El5I3i<* 

[0 0 12] *#MBf=fct^T. ftSi/g^ftl -4(10)7' 

;u*. n-^;us. -fv^;uS. t-^;u*ttif 
*<75^u&-efe£o KiS^ai-40)7;^+y^ 

li. * h + i/ft. i^vS, -fV?P#*->i. t - 
3fK^vS^i:-t?fe^o ftlltIlT£fc3~8{l<&v^P7 
;U3*v»£:li % y^P^n^yS, v^P'O^U 
t+vS, PA^yi^yS^^tfe^o 

~4{g(7>t KP*v7JU^;Ug£l** th'P^v 
>^JUS. t KP4*>xf ;H, t KP^y^fJI/S^ 
<t*-Cfc£ 0 ^m^a2-8®C0Ti>;u^-^rv«ih(i. 



£o tflffiJ^St 1 ~4<@<D7;Mr;u5 L *S<ti;i\ 
^*S. x^i^sMtfcif-cfc*. ftJRRT-BEl ~4fl 
07;i/+jux;i/7< — ;u^<b: li. > ^;ux;i/^ * — ;u 
ju*. t -^;ux;u7-r —jus 

[0O13] **MlCfetxTtt. * (I) l=fiL^T. A 

it (la) 0)S-efey. n*<1 -C*-&ft#»*<»*L 

lit KP + y^f;Htfcy, n^1-efe^b#«3A<* 
blc#£Ll\, £fcs it (I) (zfcl>T. AA<xf U> 
S-C&'&li^lCl*, Rtfit (la) a)Sl^fcaNTR2S 

r 3 &m - * fc u ^ x mmm+m 1 ~ 4 a co 7 ;u 

liRtfit (I a) (7)Slrfct>r R2^t/R3^I^^K^ 

^-cfcy. R4*<ft*H^-tti ~4<ia>7;u*;u&* ft 
*^ai-4f07;WftS, ft*JJW«i~4 

*?£L<. R7b<- KP^^;u^-cfc L J. nA<1T*&^)1b 

[OOI 4] xt (I) OMb^ttf** «iLtfI2rF<DJ5lSit 

[OOI 5] 

[lb 7] 
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OTBS 



.R 5 



nBu 3 SnH . EI3B 




(VI) 



(I) 



OH 



[0016] (JSiSxC*. TBSlit-^v^f;i/ 

I^SH^fe-So ) 

•f—ii—yt? • 5 X h 'J — (J. Org. Che 
m. ) , 153^, 15 59 C<— v (1 988*) ] 
lc<fcy***D0>a (II) co^k^^ir. it (III) t?^^tt 

s -O^it^m 0 . s~£j2. o^M£#j 

-1 0^3 0°C, #£L<I4#J0~8>1 0°CT?3FStt 

vxf;n-fik ^b^^u>. n-^*l*->fc 
£*) ^-CSJ^^-ar^CtJCcky^^WlCxe (IV) (7) 
^»3&<»&*l-5. H»i:Lr«ffl**L-S±IBa (II 

i) (D^mrjis^-o^uitBmz. ^8-4739 

[0017] (Sg2*rfl) iiftitib^ (IV) 

OMb^ttS* 5t (V) T?S**t^b*«lfiO. 5~£)4 



* >&£*) ft- 7 8 -ft 1 O 0°C-T?£J££i±. xfc 
(VI) 0>it&m±*& o 

[00 18] (K3firS) m2fT^-e#^tL^>xt (VI) 

*a*fflt^TK«HIL. * (i) <Mt***»«o ±IB 
[001 9] *J&9l0Mbft4fett« «PWI=*fcf4SMP 
LTffll****!::!*. of, 0, tL<li 

u >^ <t &»ib»ft * -c»*Mb?r £ - ± * -e # 

*L ?Ub#k «ffllt(»l=aWffl»aEr=**LT 

•>lfy*<&JMS£^*c &#Mfio. 1 

-100/ig-efey. c^x^i a 1 -3®i=^itre^ 

[0020] 

[«na>ttjii] **^(D3C ( 1 ) aMb**ii. iti^iui 
p*«*c:»lt e P3«»(*«=a»-ca«Mi=ffffl-r 

JMtHJlcMPJT *• 

[0021] umm [EP»**i=»-r«aiRtta>*tt 



otftofc (EPifecfctf EP4SSi*l4T»lcH«-r* 

[0022] 7^XEP] ( EP2. E P3. EP4(7)iaiE 
pdKCR-dhfrt^lCpcDNAHrinsertL. or-modif 
i cation of minimal essential medium (a? -MEM) conta 
ining 10% FBS. 100 mg/l X h hv-f 10. 000 
U/l ^zyij >G £igifef::m>Tselection SAMfJMI 
Lfcc subculture 14 trypsin £M1 LT&Bfl££|8JA< LP 



(5) 



# 
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BS£*D?LJkJ££f£it L 1000 r.p.m. .5min. 4°CT?iS'fr L 
tz 0 St>ttfc$fflBSlr a-MEM Zttox. subculture Ltz« 
mmmt. JfflB&^/^-TK'JX^ homogenize 
buffer ( 20mM Tris/HCI pH 7.5 containing 10mM MgCI 
2, 1 mM EGTA, 0. 25 M sucrose, 0. 2mM PMSF and 20 
yU i ndomethac i n )Tf Potter-El vehjem homogenizer 
JfflUtt^yt^XLfco C;h,£ 800xg, 5min vm. 
if>L. %*>*ltz'<\sv h$l^ buffer CB^Lfc. C<7) 
-b>flf£5fc<7)±;# 25.000xg, 20 min SiSi£?L 

fco ^b'VhS binding buffer ( 10mM MES/NaOH p 
H6.0 containing 1 mM EDTA and 10mM MgCl2 )^M^M 
LK«*t Ltz c [3H]PGE2 96 ft micro well 

[C 25/uMO)OI9SX$^t£ buffer, (*{*. [3H]PGE2 



£JHJx_ 30°C, 60 min ^>^a./<-hLfc (EPi 0) ass 
ay 0)^ 10 min -f V*^-*— h) 0 J£J£**7(£. CELL H 
ARVESTER Green Mat 11739 ±T? B/F #gS£«r 

ofc 0 U#>K»»* 5 nM ( EPi ),2 nM ( EP3 ),4 n 
M ( EP2.4 10//II PGE2 #tt"F-C<& 

»d*Lfc« S1 \z EP1.EP2.EP3.EP4 SSi*«SffflflS 
* ffl l*fc KftStR l= It & &Sfetf> I Csoft (nM) &7jk L 
fco C*tf>0)8IRJ:y. ifc^b^2liEPi i EP2,EP3 i EP 

[0 0 2 3] 





E P i 


EPi 


E P 


s 


EPi 




(ICso.nM) 


(ICsD.nM) 


OCbo. 


ni) 


(ICsn.nJO 




7 1 9 


> 1 0 0 0 0 


1 5. 


2 


> 1 0 0 0 0 




> 1 0 0 0 0 


> 1 0 0 0 0 


1 2. 


6 


> 1 0 0 0 0 




> 1 0 0 0 0 


> 1 0 0 0 0 


1 . 


9 8 


> 1 0 0 0 0 


lt&4k&®) 1 


4 3 7 0 


> 1 0 0 0 0 


1 2. 


6 


-•10000 


lt%t<t&& 2 


6 5.8 


3 9 4 0 


0. 


4 0 


4 3.3 



[00 2 4] &) s+<7Mb^8M -3i*. mmmmv 

*l (2E) -16-7i/4v-17, 18. 19. 2 
0-^h^y;U-2. 3. 13. 14-f h7TtKP 
— P G E 1 ^f;HXf;U&(/, (2E) -16-3? 

7 , 18. 19. 20-f h7^^-2, 
3. 13, 14-f h7TtKP-PGEl^t 0 
[0 0 2 5] 

[MM] BIT\ RJS«**lfT*»W**6l=»«llc 

(mmm 1 ) 

2 -f ^J^TfC^r y- 2 - b KP»*>^fJl/-1 
y^rv-17, 18. 19. 2Q-T h7/^-13, 
1 4-vfb KD-PGEl 

(1) (3R) -3-tKP4v-4-7i;^>-1 
(1. 55g, 5. 6 Omrno I) J Ml/X> 
17. 2mllC}8#U 7^U=f>S35T* 0°CT?n-3f 
f^'Jf^A (2. 5M. ^*-9">SS?a ( 2. 1ml. 
5. 1 6mmo I) £JjDiU (h^^T? 2 O #|BIl8# L 

fc fl C(?)?gia(co 0 CT*vx^;u7jU5-Oi*^a »; K 

(O. 9 4M. 6. 4ml. 6. 0 2m 

mo I) SftlX.. ia*t*a»2 0»HB»Lfco - 

a)5S;"aicMat? (4R) -2- (N. 
y/fil/) -4- (t e r t-7*fJl/V>f;i,vP^ 
V) v^D^>h-2-I>-1-t> (O. 25M. 
h;UX>jgj$, 17. 2ml. 4. 3 0mmol)£*D 



X.. 2 0^tg#Lfc o JE«at^**> (4 2ml) 
-ttn*1b7>^=.^A*S8sK (4 2ml) -J£S£7k?g 

» (3N. 1 2m I) fl)St?Si:a»LS:A<bai^ 

□ v h^^^<- (BHStt ; ^*-tr> : itl£x^;u = 
50 : 1) T^SLT (3R. 4 R) -2-*^U>- 
3-[(3R)-3-(tert -7*f ^V>f ;i/*>P 

*v) -4-7iy 1 --f -;u] -4- ( t 
e r t-^yy^l/yP^v) >-i 
1 . O 7 g £*#fco 

[0026]1H-NMR(CDCI3. 200MHz) 

p pm ; O. 11 (s. 3H). O. 12 (s. 3 
H) . O. 15 (s. 6H) . O. 90 (s. 9 H) . 
O. 91 (s. 9H). 2. 33 (dd. J = 18. O 
Hz, 7. 7Hz. 1H). 2. 72 (dd. J = 1 
8. OHz. 6. 5Hz, 1 H) . 3. 50 — 3. 60 

(m. 1 H) . 3. 97 — 4. 09 (m. 2 H) . 4. 
23-4. 3 5 (m. 1 H) . 4. 73-4. 83 

(m. 1 H) . 5. 56 (dd. J = 2. 7Hz, O. 
6Hz. 1H). 6. 15 (d. J = 3. 1Hz. 1 
H) . 6. 8 5 — 7. 0 0 (m. 3 H) . 7. 21 — 
7. 3 4 (m. 2 H) o 

IR(neat) : 29 55, 2930. 2886. 2 
8 5 8, 2 2 4 1, 1 7 37. 1 6 4 3. 1 60 1, 1 



(6) 
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7. 1 H z. 1 H) , 4. 13 (dd, J =9. 6, 
3. 6Hz, 1 H) . 4. 27—4. 3 8 (m. 1 
H) . 4. 78 (ddd. J = 6. 8, 3. 8. 1. 8 
Hz. 1 H) , 6. 87-7. 06 (m, 3 H) , 7. 
2 5-7. 3 6 (m. 2H) a 

IR(neat) : 3 3 9 2, 293 1. 28 58. 2 
242, 1 7 4 2, 1 600. 1 588, 1 496. 1 

4 56. 1 37 4. 1 29 2. 1 246. 1 1 7 2. 1 
080, 1 047. 9 1 0. 7 56. 69 3. 594. 

5 10 c m"1 0 

[0031] mmm 2 

2-T^;U/tf*v-2-y h^y^fil/" 1 6-71/ 



589. 1 49 7. 1 47 2. 1 3 8 9. 1 3 6 2, 1 
288, 1 25 1. 1 1 1 4. 1 050, 1 007, 9 

7 5, 8 38, 7 80, 7 54 cm"l 

[00 27] (2) ±fB (1) vmzit*m (800m 
g) 2ktf6 — B*— K— 1 - ( t e r t -^v^fjl/ 
vP+v) (1. 6 0g) 0)h;ix>M 

(1. 6m I ) IC, 7jC^b h'J^JUXX (1 . 2 3m 

i) ris hux^;u7t-;^> (i6m g ) ^T'juzrvsgE 

*;U^+V-2- (t e r t-^y^WvP^y 
/fJl/) -16-7xy+y-17, 18, 19. 20 
-f h7/Jl/-13, 1 4-yft KP-PGE1 1 
1 . 15-tfX (ter t -^f;i/yVf^y'J;i/) x 
— (8 2 5mg) £*#fco 
[0028]1H-NMR(CDCI3. 2 0 0 M H z ) 
fippm; 0. 04 (s, 6H). O. 10 ( s . 3 
H), O. 12 (s, 3H). 0. 13 (s. 3H). 
O. 14 (s. 3H) , O. 89 (s. 18H) , O. 
91 (s. 9H). 1. 15-1. 87 (m. 12 
H) . 2. 09-2. 29 (m. 1 H) . 2. 18 (d 
d, J = 18. 3. 7. 3Hz, 1 H) . 2. 59- 

2. 78 (m. 2H) , 3. 59 (t, J = 6. 5H 
z. 2H) . 3. 95-4. 09 (m. 2 H) , 4. 2 
2-4. 35 (m. 1 H) , 4. 70-4. 80 (m, 

1 H) . 6. 8 2-7. 0 2 (m. 3H) . 7. 21- 

7. 3 9 (m. 2 H) o 

IR(noat) : 29 54, 2 93 0. 289 7, 2 

8 58. 224 1. 1 7 50. 1 60 1. 1 49 7. 1 
47 2, 1 3 8 8, 1 3 6 2. 1 25 1. 1 1 05, 1 
050. 1 007. 9 7 6, 8 3 8. 7 7 9. 7 5 4. 
6 9 1. 6 6 9 cm-1p 

[0 0 2 9] (3) ±E (2) V'#tiib$to (8 0 2m 
g) (DT-t? h~ h«;;U (3 7ml) jSjSlC 7 vit^mM 
7K^(4 6%) (12. 4m I ) ZfrTSTT+lm*.^ m 
£«-C2B#IB«#Lk. jSJS;^*tSfDSS7jC (37 2m 

Pvh^77Y-|:^L, n -^*^>-gfg£x^;ux 
(3:1-20:1) T?fB« LT«E^«I ( 3 
5 7mg) £*#*io 

[0030] 1H~NMR (CDC 13, 300MHz) 
fippm; 1. 00-1. 94 (m. 12H). 2. O 
5-2. 35 (m. 1 H) . 2. 23 (dd. J = 1 

8. 6. 9. 3Hz, 1 H) . 2. 65 (ddd. J = 
11. 4. 8. 3, 1. 7Hz. 1H). 2. 74 (d 
dd. J = 18. 6. 7. 3, 1. 2Hz. 1 H) . 

3. 20-3. 68 (br. 2H). 3. 62 (t. J 
= 6. 4Hz, 2H) . 4. 07 (dd. J=9. 6. 



^rV-17. 18. 19, 2 O—ir V"? J JU— 1 3, 1 
4-yft: KP-PGE1 

(D mmmi <d vmtzit^^miK mmmi 

(2) [CfetNT6-3— K- 1 - (tort -7*f^y 
>f;i/yP+y) ^s^^coft^yir 6 - 3— K — 1 — 

/ h*->^*-y->tfflL^T*«s«i (2) tmmzLx 

2-^^;utK^tv-2-^ h+y^f;u- 1 6-71; 

+ y-17, 18, 19, 20-f h7/^-1 3, 1 

4- yft KP-PGE1 11, 15-tfX (ter 
t -7*f;uy>f^y'j;u) X—f ;u£*#fc 0 
[0032]1H-NMR(CDCI3- 200MHz) 

fippm;0. 10(s. 3H). 0. 12 (s, 3 
H) . O. 1 3 (s. 3 H) . O. 1 4 (s. 3 H) . 

0. 89 (s, 9H) , O. 91 (s. 9 H) . 1. 1 

5- 1. 85 (m. 12H) , 2. 12-2. 28 
(m. 1H). 2. 17 (dd. J = 1 8. 3. 7. 4 

Hz. 1 H) . 2. 57-2. 7 7 (m, 2 H) , 3. 
32 (s. 3H). 3. 35 (t. J = 6. 5Hz. 2 
H) , 3. 9 5-4. 09 (m. 2 H) , 4. 22- 
4. 36 (m. 1 H) . 4. 75 (ddd. J = 6. 
8. 5. 1. 1. 6Hz. 1 H) . 6. 83-7. 00 
(m. 3H) . 7. 22-7. 3 5 (m. 2H) 0 
IR(noat) : 2930, 28 58, 224 1. 1 
7 49, 1 60 1, 1 58 9, 1 497. 1 47 2. 1 
387. 1 362. 1 28 8. 1 25 1. 1 1 1 9. 1 
050. 1 007. 97 6. 8 3 8. 7 8 0, 7 5 4. 
69 1, 670 c m"1 0 

[0 0 3 3] (2) ±E (1) -C»fcftd**fflLV m 
mmi (3) £*K«l=H«l=LT«Efc»**»fc. 
iH-NMR (CDC I3, 300MHz) <Sppm; 

1. 18-1. 88 (m, 12H) . 2. 20-2. 3 
1 (m, 1H). 2. 23 (dd. J = 18. 5, 9. 
3Hz. 1H). 2. 65 (ddd. J = 1 1 . 4, 

8. 3. 1. 8Hz. 1H). 2. 74 (ddd. J = 
18. 5. 7. 3. 1 . 3 H z. 1 H) . 3. 15- 
3. 42 (m. 2H) . 3. 32 (s. 3 H) . 3. 3 
5 (t. J=6. 6Hz. 2H) . 4. 07 (dd. J 
= 9. 7. 7. 1Hz, 1 H) . 4. 13 (dd. J = 



(7) 
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9. 7. 4. 1Hz, 1 H) , 4. 27-4. 39 

(m. 1 H) . 4. 7 4-4. 8 5 (m. 1 H) , 6. 

90-7. 05 (m, 3H) . 7. 25-7. 36 
(m, 2 H) o 

IR(neat) : 3402, 29 3 1. 28 58. 2 

242. 1 7 4 6. 1 600. 1 588. 1 497, 1 

45 6. 1 37 4. 1 29 2, 1 246, 1 1 5 6. 1 
08 3, 1 04 6, 9 1 0, 7 56. 6 9 3. 5 94. 
5 10 c m~1 o 

[0034] mmm 3 

(2E) -2- J r^;U7tC4rv-2-b Ka^v>f;i/- 
16-7i^v-17. 18. 19. 20-fh^y 

Jl^-2. 3, 13. 14-f h7fi:Ka-PGEi 

. Mb^«M ) 

(1) Hfifc^n (D ■c»fc<k*«B*fflLV Hjfcffli 

(2) lC&l^T6-3— K— 1— (tert 
>^;Ui>P^v) ^-b->(7)ft3hy(C (2E) -6-3 
— K - 1 — (t e r t -^v^f;i,yP4ry) -2 
-^+-b>*ffl^T*Ht«IJ1 (2) tH«CLt (2 
E) -2-f*il/t^V-2~t + 6 
-7I/+V-17, 18, 19, 20-f >7/Jb- 
2. 3. 13, 1 4-f h7Tt KP-PGE1 1 

1 , 15-ex (tert -^;uv>^;uv'j;u) X 

[0035] iH-NMR (CDC 13, 200MHz) 
(5ppm; 0. 06 (s. 6H), 0." 10 (s, 3 
H), 0. 11 (s, 3H), 0. 13 (s. 3H). 

0. 14 (s, 3H) . 0. 89 (s. 9 H) , O. 9 
O (s. 9H) . O. 91 (s, 9H) ,1.12- 

1. 87 (m. 6H) . 1. 8 8 — 2. 30 (m, 3 
H). 2. 18 (dd, J = 1 8. 3. 7. 5 H z, 1 
H) , 2. 56-2. 7 7 (m, 2 H) , 3. 94- 
4. 07 (m, 2H) . 4. 07-4. 17 (m. 2 
H) , 4. 22-4. 3 6 (m. 1 H) . 4. 74 (d 
dd, J = 6. 8, 5. 2, 1. 7Hz. 1H) . 5. 
43-5. 71 (m, 2H) . 6. 83-7. 02 

(m. 3H) . 7. 20-7. 3 3 (m. 2H) 0 

IR(neat) : 29 54, 29 30. 28 8 7. 2 

8 58. 2 240. 1 7 49, 1 60 1. 1 4 9 7, 1 

3 6 2. 1252. 1115. 1007. 973. 83 

8. 779, 754. 691, 670 crrrlo 

[0036] (2) ±ffi (i) -e»fcfc*«i*ffliv m 
ffiffll (3) ^XXnicRtti: Lt«Eft*»« 

1H-NMR (CDC I 3, 300MHz) 6 p p m ; 
1. 30-1. 85 (m. 6H), 1. 94-2. 12 

(m. 2H) . 2. 16-2. 34 (m. 1H) . 2. 
23 (dd. J = 1 8. 6. 9. 1Hz. 1H). 2. 
34-2. 60 (br. 3H), 2. 66 (ddd. J 
= 11. 5. 8. 2. 1. 8Hz. 1 H) . 2. 74 

(ddd. J = 18. 6. 7. 3. 1. 4Hz, 1 



H) . 4. 03-4. 17 (m, 4 H) . 4. 28- 

4. 38 (m. 1 H) , 4. 78 (ddd. J = 6. 

9. 4. O. 1. 8Hz, 1 H) . 5. 56-5. 72 
(m. 2H) , 6. 90-7. 04 (m, 3 H) . 7. 
2 5-7. 3 5 (m. 2 H) . 

[0037] IR(neat) : 3369, 3013. 
29 3 1, 28 60. 2 24 2. 1 7 4 2, 1 600. 
1 58 8, 1 49 6. 1 4 56. 1 3 8 5. 1 29 2. 
1 1 5 5. 1 08 2, 1 046. 97 3, 909. 7 5 

5. 69 2. 667, 594. 5 1 0cm"1o 

[0038] mmm 4 

(2E) -2-f^);^y-2-y h^y^fJlz-l 

6- 7iy^rV- 1 7 , 18, 19, 2 O — y- V=? J )\* 
-2, 3, 13, 1 4-f h7Tt: KP-PGE1 (it 

(D nmmi m -c»/Hb**i*iHLv sms«i 

(2) |CfcL\T6-3 — K— 1 - (tert -^fil/V 
^fJk>P + v) 'N^X^ft^yiC (2E) -6-3 

— k— 1 h^-v- 2 -^*c-\iis£mi^TmMm 1 

(2) £|s]4If::LT (2E) -2-T^j;u^v-2- 
^ h + V^fil/- 1 1 7 , 18. 1 

9, 20-f h7/il/-2, 3. 13, 14-f h7T 
t KP-PGE1 1 1 , 1 5 -t*X (t - ^y^f 

[0039] iH-NMR (CDCI3, 200MHz) 
S p pm ; 0. 10 (s, 3H), O. 11 (s. 3 
H) , 0. 1 3 (s. 3 H) . 0. 1 4 (s. 3 H) . 
0. 89 (s, 9H), 0. 91 (s, 9H), 1. 1 

7- 1. 88 (m, 6H) . 1. 94-2. 28 (m. 
3H), 2. 18 (dd, J = 18. 3, 7. 5Hz, 
1 H) , 2. 57-2. 7 5 (m, 2H) . 3. 31 

(s, 3H) , 3. 81-3. 89 (m. 2 H) , 3. 

98-4. 07 (m. 2 H) . 4. 23-4. 36 

(m. 1 H) . 4. 68-4. 7 9 (m. 1 H) . 5. 

4 5-5. 7 8 (m, 2 H) , 6. 83-7. 00 

(m. 3H) , 7. 20-7. 34 (m. 2 H) 0 

IR(neat) : 29 55, 2 93 0, 28 58, 2 

239. 1 7 48. 1 60 1. 1 589. 1 49 7. 1 

464, 1 388. 1 3 62. 1 290, 1 25 1, 1 

1 7 0. 1 1 1 4. 1 07 8, 1 007, 97 4. 9 1 

0, 837. 780. 754. 691 cm^o 

[0040] (2) _tta (D tif:ibtft*ffli\ m 

tH-NMR (CDC 13, 3 00MHz) <5ppm; 

1. 30-1. 84 (m, 6H). 1. 98-2. 10 
(m. 2 H) . 2. 17-2. 3 O (m. 1 H) . 2. 

23 (dd, J = 18. 6. 9. OHz. 1 H) . 2. 
65 (ddd, J = 1 1 . 2, 8. 1, 1. 8Hz, 1 
H). 2. 74 (ddd, J = 1 8. 6. 7. 3. 1. 
4Hz. 1 H) . 2. 7 0-3. 06 (br. 2 H) , 




3. 31 (s, 3H) , 3. 85 (dd, J=6. O. 
O. 9Hz, 2H) . 4. 07 (dd. J=9. 6. 

7. 1Hz, 1H) , 4. 13 (dd. J =9. 6. 

4. OHz. 1 H) . 4. 28-4. 3 8 (m, 1 

H) . 4. 78 (ddd. J=7. 1. 4. O, 1. 9 
Hz. 1 H) . 5. 4 8-5. 7 3 (m, 2H) . 6. 
9 0-7. 03 (m, 3H) , 7. 26-7. 35 
(m. 2H) o 

[004 1] IR(neat) : 340 1, 2930, 
28 59, 224 1, 1 7 44. 1 600, 1 588, 
1 496, 1 454. 1 38 5. 1 29 2. 1 246. 
1 1 54. 1 07 8, 1 046, 97 5. 9 08. 7 5 
6. 693. 595, 509 cm-1 0 

[0042] mmm 5 

(2Z) - 2-T^;i7f;^y- 2- tr Ka^v>fjl/- 

1 6 -7i/^ry- 1 7 , 18, 19. 20-f h7/ 
;U-2, 3. 13, 1 4-fh7Tb:KP-PGEl 

(2) IZftl^T 6-3 — K- 1 - ( t e r t -^fjby 
pt^jUvP^v) XDft^y fC (2Z) -6-3 

— K — 1 — (t e r t WyP+y) -2 

-^*'tz>£ml^TmmM^ (2) ^jkzlt (2 

Z) -2-^;b;U7t^;>-2- (tort -^V^ 

f;i/vP4v>f;i/) -1 6-7i/^y-i 7. 1 

8, 19. 2 0-f h^y ;U-2, 3, 13. 14-f 
h7ftKP-PGEl 11. 15-t'X (tert 
-7f;i/yVf;k>'J;U) x— f ;u £^f- 0 

[0043] 1H-NMR (CDCI3, 2OOMH2) 
Sppm;0. 07 (s. 6H). 0. 10 (s, 3 
H) . 0. 1 2 (s. 3 H) , 0. 1 3 (s, 3 H) , 

0. 14 (s. 3H) . 0. 89 (s. 9H) . O. 9 
0(s. 9H). O. 91 (s, 9H) , 1. 16- 

1. 81 (m. 6H) . 1. 92-2. 31 (m. 1 
H). 2. 16 (dd. J = 1 8. 3, 7. 4Hz. 1 
H) , 2. 55-2. 7 7 (m. 2 H) . 3. 95- 
4. 0 7 (m. 2 H) . 4. 17-4. 3 5 (m. 3 
H) . 4. 75 (ddd, J=6. 8. 5. 2, 1. 6 
Hz. 1 H) , 5. 3 2-5. 58 (m. 2 H) . 6. 
8 2-7. 00 (m. 3H) . 7. 21-7. 35 

(m, 2H) o 

IR(neat) : 29 5 5, 29 30. 28 8 6. 2 

8 58. 224 1. 1 7 4 9. 1 60 1. 1 5 8 9. 1 

497. 1 47 2. 1 4 64, 1 3 8 9, 1 3 6 2, 1 

251. 1109. 1 0 07. 976, 940. 83 

8. 779. 754. 691, 670 cm~1 0 

[0 0 4 4] (2) ±E (1) -e»/Hb*«fl£fflLV H 

teem o) tnntoizmmzLxmmt'S'tozmz* 

1H-NMR (CDC 13, 300MH2) tfppm; 
1. 25-2. 16 (m. 9H) . 2. 20-2. 29 
(m. 1H). 2. 23 (dd, J = 18. 5. 9. 1 
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Hz. 1H). 2. 66 (ddd, J = 1 1. 3, 8. 
2, 1. 8 H z . 1H), 2. 74 (ddd, J = 1 

8. 5. 7. 3. 1. 3Hz. 1 H) . 3. 20-3. 
38 (br, 1H), 3. 39-3. 62 (br. 1 
H) . 4. 07 (dd, J=9. 6. 6. 9Hz. 1 
H) . 4. 13 (dd. J = 9. 6. 4. 1Hz. 1 
H) . 4. 18 (d, J=6. 6Hz. 2H) . 4. 2 
6-4. 38 (m. 1 H) . 4. 69-4. 8 5 (m, 

1 H) . 5. 4 2-5. 67 (m. 2 H) . 6. 89- 
7. 03 (m. 3H) , 7. 2 5-7. 3 5 (m. 2 
H) o 

IR(neat) : 33 69, 3 0 1 4, 29 3 1. 2 
860, 2 242. 1 7 4 1, 1 600, 1 588. 1 
496. 1 456, 1 38 5. 1 29 3. 1 246. 1 
1 55. 1 08 1, 1 045. 9 1 2, 7 56. 69 
3,503 c m~1 Q 

[o o 4 5] mmme 

(2E) -2--x^;U7K^V-2-T"fz h^V^;u- 
16-7iy^y-17, 18, 19. 2 O — f / 
;U-2. 3. 13, 14-f h7Tl:KP-PGEi 

(1) nmmi <d T»fc*bft»*ffliv mmmi 

(2) \Zfcl^T 6-3— K— 1 - (tert -^;Uv 
^f^yP^y) ^*-y->(DVtt> l )lz (2E) -6-3 
-K-1 -7-tr h*->-2-^*-fe>*fflL^-C*Jfi«1 

(2) <kH«|::LT (2E) - *;U/t-C^v- 2 - 

T-b h^y^ f;U- 1 6-7i; +y- 1 7, 18. 1 

9. 20-f h^y;U-2. 3. 13. 1 4-f h7T 

t Kp-pge-| 11, 1 5-tfx ( t -^f;i/v 
>f;uvU;u x— f;u) $ifc a 

[0046] iH-NMR (CDC 13, 200MHz) 
5ppm;0. 10 (s, 3H). O. 12 (s, 3 
H), O. 13 (s. 3 H) , O. 14 (s, 3H). 
O. 89 (s. 9H) . O. 91 (s. 9 H) , 1. 1 
6-1. 86 (m. 6H) . 1. 91-2. 30 (m. 
3H) . 2. 05 (s. 3H) . 2. 17 (dd. J = 
18. 3, 7. 4Hz. 1H) , 2. 58-2. 76 

(m. 2H) , 3. 93-4. 10 (m, 2 H) . 4. 
2 2-4. 3 7 (m. 1 H) , 4. 50 (d, J=6. 
2Hz, 2H) , 4. 7 0-4. 80 (m. 1 H) . 
5. 55 (dt. J = 15. 4. 6. 2Hz. 1H). 

5. 76 (dt. J = 15. 4. 6. 2Hz. 1H), 

6. 83-7. 01 (m. 3 H) , 7. 22-7. 34 
(m. 2 H) o 

IR(neat) : 2930, 28 58. 224 2. 1 
7 47. 1 60 1. 1 589. 1 49 7. 1 47 2. 1 
38 1. 1 363. 1 250. 1 1 1 4, 1 049, 1 
025, 97 3. 8 3 8. 7 80. 7 5 5. 6 9 2. 6 
7 0 c m"1 0 

[00 4 7] (2) ±e (i) x-mtzitsvazmiK m 
js«i (3) tm^mzmmizLxmuit^^mtzo 
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iH-NMR (CDC 13. 300MHz) <5ppm; 

1. 3 1 — 1. 86 (m, 6H) , 1. 99-2. 10 
(m, 2H) . 2. 06 (s. 3 H) . 2. 17-2. 

31 (m, 1H), 2. 23 (dd, J = 18. 5, 
9. 3Hz, 1H) , 2. 66 (ddd. J = 1 1 . 

4, 8. 2, 1. 8Hz, 1 H) , 2. 75 (ddd. 
J = 18. 5, 7. 3, 1. 3Hz. 1 H) . 3. 06 

(d, J = 5. 0Hz. 1 H) . 3. 10 (d, J = 
3. 2Hz, 1H) , 4. 07 (dd, J = 9. 6, 
7. 1Hz, 1H). 4. 14 (dd. J = 9. 6. 
3. 9Hz. 1 H) , 4. 29-4. 40 (m. 1 
H) . 4. 50 (d. J=6. 4Hz. 2 H) . 4. 7 
5-4. 84 (m. 1H). 5. 55 (dtt, J = 1 

5. 3. 6. 4. 1. 3Hz, 1H). 5. 74 (d 
t, J = 15. 3. 6. 6Hz, 1 H) . 6. 90 — 
7. 03 (m, 3H) , 7. 2 6-7. 3 5 (m, 2 
H) o 

[004 8] IR(neat) : 3420, 293 2. 
28 59, 22 42. 1 7 4 1. 1 60 0, 1 5 8 8. 
1 49 7, 1 4 5 6. 1 3 6 5. 1 24 6, 1 1 5 5. 
1 08 1. 1 0 4 5, 9 7 1, 9 1 0. 7 57. 6 9 
3,608 c m"1 Q 

[0049] mmmi 

2-^a;U7t^v-2-b: Kn^rv^ju- 16-7i 
y^v-17. 18, 19, 2 o-^ h = y;u-2, 

2, 3. 3. 13, 1 4-^^rtt-Tb KP-PG E1 

(1) mmmi en -emzit£to&mi\ mmmi 

(2) IZfcl^X 6 -a— K— 1 — ( t e r t 
>f;i/yP4v) ^^><7)ft^yic6-a— K- 1 - 

(t e r t-^fjl/V>fjbyP + y) - 2 — "v^>> 

zmi^xmrnmi (2) t^i:Lt2-f*^v 

-2- (t e r t-^y^fJk>P+v^f;i/) - 
16-7I/ + V-17, 18, 19, 20-f h7/ 
;u-2. 2. 3, 3, 13. 1 4-'N^-tf- J ft Kp-p 

GE1 11, 15-t'X (tert-^fi^f^ 

[0050] iH-NMR (CDC 13, 200MHz) 
fippm; 0. 10 (s. 3H). 0. 11 (s. 9 
H). 0. 13 (s, 3H). O. 15 (s. 3H). 
O. 89 (s. 9H) . O. 90 (s, 9 H) . O. 9 
1 (s. 9H) . 1. 40-1. 88 (m. 6 H) . 
2. 07-2. 3 0 (m. 3H) . 2. 17 (dd. J 
= 18. 2. 7. 4Hz, 1 H) . 2. 59-2. 77 

(m. 2H) . 3. 9 5-4. 08 (m. 2H) . 4. 
23-4. 37 (m. 1 H) . 4. 29 (t, J = 2. 
1Hz. 2H) . 4. 75 (ddd. J=6. 8. 5. 
2. 1. 7Hz. 1 H) . 6. 8 5-7. 00 (m. 3 
H) . 7. 2 2 — 7. 3 5 (m, 2 H) 0 

[005 1] IR(neat) : 2954, 29 30. 
28 8 6. 2 8 5 8. 2 28 8. 2 23 6. 1 7 49. 



1 6 0 1. 1 4 9 7. 1 47 2, 1 3 6 2. 1 2 5 1, 
1 1 1 6, 1 08 0, 1 00 6. 9 7 6, 8 3 8, 7 7 
9,754.691.670 c m"1 0 

[0052] (2) _bfB (i) -r?#7Hb£fe£fflLV m 

mmi (3) tmnrnzmm-^xmut^zmz* 

1 H — N M R (CDC I3, 300MHz) S p p m ; 

1. 4 2-1. 9 0 (m, 6H) . 2. 17-2. 33 
(m. 4H) , 2. 25 (dd. J = 18. 6. 9. 2 

Hz. 1H). 2. 70 (ddd. J = 1 1. 4. 8. 
3, 1. 8Hz. 1H), 2. 76 (ddd. J = 1 
8. 6, 7. 3, 1 . 3 H z, 1 H) . 3. 17 (d. 
J = 3. 6Hz, 1 H) , 3. 27 (d. J = 5. 2H 
z, 1H), 4. 10 (dd, J=9. 7, 6. 9H 
z, 1H). 4. 15 (dd. J=9. 7, 4. 1H 
z. 1 H) . 4. 20-4. 27 (m. 2H) . 4. 2 
9-4. 40 (m. 1 H) . 4. 7 6-4. 8 4 (m, 
1 H) . 6. 91-7. 04 (m. 3H) , 7. 26- 
7. 3 5 (m, 2 H) o 

IR(neat) : 3 3 9 2, 2 9 3 6. 28 64. 2 
28 6, 2 2 3 3. 1 7 4 1, 1 600, 1 5 8 8. 1 
49 6. 1 4 5 6. 1 3 7 5, 1 29 3. 1 24 6. 1 

1 5 3. 1 08 0. 1 04 5, 1 0 1 6, 9 1 1, 7 5 
7. 6 9 3, 5 9 5 cm^o 

[0 0 5 3] HJ£#J8 

2 -ftlJlsTfs^- y - 2 - > h^rv*^;u-1 6 - 37 x y~ 
^ry-17, 18, 19, 2 0-^^/^-2, 2, 
3, 3, 13. 14-^fbKD-PGEl 

(1) nmmi <d vmtzit^vazmiK xmi 

(2) lZfcl\T 6 -B— K— 1 — ( t e r t -^Wy 

^f;bya^y) ^-y-XDftttVlze-a — K- 1 - 
* h*v-2-^*v>£ffll*THJS0n (2) ±H« 
lcLr2-f^;^+y-2-/ h^v^^u- 1 6- 

7i/+y-17, 18, 19. 20-fh7>'il/- 

2, 2, 3. 3. 13, 14-^Wth'Q-PGE 
1 11. 15-tfX (ter t-?f;ky^^l/yU 

[0054] iH-NMR (CDC 13, 200MHz) 

p pm ; 0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 13 (s. 3H) . O. 15 (s, 3 H) . 
O. 89 (s, 9H). O. 91 (s. 9H). 1. 4 
0-1. 86 (m. 6H) , 2. 10-2. 30 (m, 
3H). 2. 18 (dd. J = 18. 2. 7. 3Hz. 
1 H) . 2. 5 9-2. 7 7 (m. 2 H) . 3. 36 

(s. 3H) . 3. 95-4. 1 1 (m. 2H) . 4. 
07 (t. J = 2. 1Hz, 2H) . 4. 24-4. 3 
7 (m. 1H). 4. 75 (ddd, J = 6. 8. 5. 
2. 1. 6Hz. 1 H) . 6. 8 5-7. 00 (m. 3 
H) , 7. 2 2-7. 3 5 (m, 2H) c 

[005 5] IR(neat) : 29 3 1, 288 7. 
28 5 8. 2 28 0. 2 23 6. 1 7 4 8. 1 60 1. 
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1 588, 1 497, 1 47 2, 1 36 1. 1 2 8 9, 
1 25 1, 1 1 88. 1 099, 1 050. 1 006. 
9 7 6. 8 38. 7 80. 7 5 5. 69 2. 67 0 c 
m~1 0 

[0056] (2) ±te (D v&tzit&mzmiK m 

1H-NMR (CDC 13, 300MHz) tfppm; 

1. 44-1. 89 (m, 6H) . 2. 17-2. 32 
(m. 3H) . 2. 24 (dd. J = 18. 5. 9. 1 

Hz, 1 H) , 2. 68 (ddd, J=1 1. 2. 8. 

2. 1. 8Hz. 1H). 2. 76 (ddd. J = 1 

8. 5, 7. 3, 1. 3Hz. 1H). 2. 92 (d, 
J=3. 5Hz, 1 H) , 3. 05 (d, J = 5. 3H 
z. 1 H) , 3. 3 6 (s. 3 H) . 4. 0 7 ( t . J 
= 2. 2Hz, 2H) . 4. 08 (dd, J=9. 6. 

6. 9Hz, 1 H) . 4. 14 (dd. J = 9. 6. 

3. 9Hz. 1 H) . 4. 28-4. 42 (rn. 1 
H) . 4. 7 5-4. 8 3 (m. 1 H) . 6. 91- 

7. 04 (m. 3H) , 7. 26-7. 3 5 (m. 2 
H) o 

IR(neat) :3402, 2936. 286 2, 2 

27 8. 223 8. 1 7 45. 1 600, 1 58 8. 1 

496. 1 45 6. 1 37 5, 1 293, 1 246. 1 

1 53, 1 09 3, 1 046. 1 003, 905. 7 5 
7. 693. 593, 511 cm^o 

[ o o 5 7 ] mmm 9 

2 -^;u7t-;^y- 2~v^p^vmv>f;i/- 

1 6-7i/^y- 1 7 , 18, 19. 2 0-^ J 
;U-2, 2, 3. 3. 13. 1 

Ml 

(1) mmmi d) Tzmzit^tozmiK mmmi 

(2) |C£>1>T 6 — 3 — K— 1 - (tort 
>^;UvQ^rv) /s^>C0ft^y(C6-a— K-1 - 
v^7 P^^v;u^-^v- 2 -^v>£SH*THS£0i] 1 

(2) ir^fCLT2-^^>U7ff^v-2-v^Q'N^ 
ymv>fil/-16-7i/+y-17, 18. 1 

9. 20-f K7yjl/-2, 2. 3. 3. 13. 14- 
A^ftKP-PGEl 11. 15-tfX (ter 

[0058] 1H-NMR (CDCI3, 200MHz) 
5ppm;0. 10 (s. 3H). 0. 12 (s. 3 
H) . 0. 13 (s. 3H) . 0. 14 (s. 3 H) . 
0. 89 (s, 9H) . O. 91 (s. 9 H) . 1. 1 
0-1. 99 (m. 16H) , 2. 10-2. 28 

(m. 3H), 2. 17 (dd. J = 18. 4. 7. 2 
Hz. 1 H) . 2. 58-2. 7 6 (m. 2 H) . 3. 
31-3. 50 (m. 1 H) , 3. 95-4. 09 

(m. 2H) . 4. 1 4 (t. J = 2. 1Hz. 2 
H) . 4. 2 4-4. 37 (m. 1 H) . 4. 75 (d 
dd. J = 6. 8. 5. 2. 1. 7Hz. 1 H) . 6. 



84-7. OO (m. 3H) . 7. 22-7. 35 
(m. 2 H) o 

IR(neat) : 29 3 2, 28 57. 227 9. 2 
2 3 7. 1 7 49, 1 60 1. 1 589. 1 497, 1 
47 2, 1 3 6 1, 1 289. 1 25 1, 1 1 1 6, 1 
08 3, 1 007, 97 6. 838, 7 8 0, 7 54, 

6 9 1. 6 7 0 cm-1 0 

[0059] (2) ±e (1) -c»fcfc***iniv m 
mmi (3) t*H«r=B«i=LT«Eft*»t»fc. 

iH-NMR (CDC I3. 300MHz) 5ppm; 
1. 12-1. 98 (m. 16H), 2. 17-2. 3 
2 (m. 3H) . 2. 24 (dd. J = 18. 5, 9. 
OHz. 1H). 2. 68 (ddd. J = 1 1. 1, 
8. 1, 1. 9Hz, 1H), 2. 75 (ddd, J = 
18. 5, 7. 2, 1 . 3 H z, 1 H) , 3. 11 
(d. J=3. 4Hz, 1 H) . 3. 16 (d. J = 

5. 1Hz. 1 H) . 3. 3 6-3. 47 (m. 1 
H) . 4. 08 (dd. J = 9. 6, 7. OHz, 1 
H). 4. 11-4. 17 (m. 3H), 4. 29- 
4. 4 1 (m. 1 H) . 4. 7 5-4. 8 4 (m. 1 
H) , 6. 91-7. 03 (m, 3 H) , 7. 26- 

7 . 3 5 (m. 2 H) o 

IR(neat) : 3402, 293 3. 28 58. 2 
27 8, 2 2 3 8, 1 7 45. 1 600. 1 588. 1 
49 7. 1 4 5 3. 1 362. 1 302, 1 246, 1 

1 53, 1 080, 1 047. 9 1 4, 7 56, 69 
3,59 4,5 1 0 c m-1 0 

[0060] mmm 1 o 

2 -^rJj)U7\i*is-Z-Tiz^)\s- 1 6-3? x y ^->- 

17, 18, 19, 2Q-fh7/;i — 13, 1 4-y 
ft KP-PGEj 

(1) mmmi <d vrntzitsvazmiK mmmi 

(2) d&l*T6 -3 — K— 1 — (tort -^f^v 
>f;k>a^v) ^*-y->Oitt> l )\~7 -B— K-2- 

>£ffll>THiS0lJ1 (2) <bf^fi|(cLT2-7 r 
*;U7t^V'-2-7-tr^;U-- 1 7. 

18. 19. 2 0 ~n- h=?S 1 3, 1 4-yft K 
P-PGE1 11, 15-t'X (ter t-^f/l/i? 

[006 1] iH-NMR (CDC 13, 2 00MHz) 
5ppm; 0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 1 3 (s. 3H) , O. 14 (s. 3 H) . 
O. 89 (s. 9H). O. 91 (s. 9H). 1. 1 
3-1. 85 (m. 10H). 2. 06-2. 27 

(m. 1H). 2. 12 (s. 3H). 2. 17 (d 
d. J = 18. 2. 7. 3Hz. 1 H) . 2. 40 

(t. J=7. 3Hz. 2H). 2. 58-2. 75 

(m. 2H) . 3. 9 5-4. 06 (m. 2 H) . 4. 
2 2-4. 3 5 (m, 1H). 4. 75 (ddd. J = 

6. 8. 5. 2. 1. 7Hz. 1 H) . 6. 83-7. 
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00 (m. 3H) . 7. 21-7. 33 (m. 2 H) 0 
IR(neat) : 29 30, 28 57, 2 24 1, 1 

7 48. 1 7 1 8, 1 60 1. 1 5 8 8, 1 4 9 7. 1 
47 2. 1 40 8. 1 3 6 2. 1 28 9. 1 2 5 1. 1 

1 1 6. 1 04 9. 1 007. 9 7 6. 8 3 8. 7 8 
0. 755. 692. 67 0. 598. 503 c 

[0 0 6 2] (2) JlfB (1) T?»/Hb$«*JHlV H 

mm^ (3) tmmm^mmizLxmtEit^^mtzo 

1H-NMR (CDC I 3. 300MHz) 5ppm; 
1 . 18-1. 85 (m. 10H), 2. 11 (s, 3 
H) , 2. 21-2. 30 (m. 1 H) , 2. 24 (d 
d. J = 18. 5, 9. 2Hz, 1 H) , 2. 39 

(t. J=7. 3Hz, 2H). 2. 65 (ddd. J 
= 11. 4. 8. 4. 1. 8Hz, 1 H) . 2. 74 

(ddd. J=18. 5. 7. 3. 1. 3Hz, 1 
H) . 3. 31 (d. J=4. 2Hz, 2 H) . 4. O 

8 (dd, J = 9. 7. 7. OHz. 1H). 4. 13 
(dd, J=9. 7, 4. OHz. 1 H) . 4. 26 — 

4. 40 (m, 1 H) . 4. 7 5-4. 8 5 (m. 1 
H) . 4. 7 5-4. 8 5 (rn, 1 H) . 6. 88- 
7. 04 (m. 3H) , 7. 25-7. 3 5 (m. 2 
H) o 

IR(neat) : 3367, 327 0, 293 0. 2 
858. 223 3. 1 7 5 1. 1 7 08. 1 60 1. 1 
588, 1 49 9. 1 456. 1 4 1 3, 1 37 1, 1 
339, 1 30 2. 1 294. 1 24 2. 1 2 1 5. 1 
20 1. 1 1 7 4. 1 1 49, 1 1 04. 1 08 5, 1 
045, 902, 87 8. 8 1 6. 7 4 9, 68 9. 5 

9 6. 5 O 7 c m~K 

[0063] mt&m 1 1 

(2E) -2-7 r ^;U/K^ri>-2-7-tr^;u- 1 6-7 
x y ^Fv- 17, 18, 19, 20 -=r h = /;U- 2, 
3, 13, 1 4-f h7fk:Ka-PGEl 

(D mmmi (o xmtzit&mzmiK nmmi 

(2) iZfcl^X 6-3— K— 1 — (tort -^fJl/V 
>f^*>a + y) ^^><7)ft3h)yic (3E) -7-3 
-K-3-^^>-2-*>£m>THte«1 (2) 
<t^^(cLT 2-v r :fr;U7t^v-2-7-fe5 1 ;U- 1 6- 
7i;+v-17, 18. 19, 20-fh7Vil/- 
2, 3. 13. 14-f h7ftKn-PGEl 1 
1 . 15-tfX (ter t -^^Uv/f^vLUU) X 

[0064]1H-NMR(CDCI3, 200MHz) 
fippm; 0. 08 (s. 3H). 0. 10 (s. 3 
H) . O. 1 1 (s. 3 H) . 0. 1 3 (s. 3 H) . 
0. 87 (s. 9H) . O. 90 (s. 9 H) . 1. O 
0-1. 93 (m. 6H) . 2. 10-2. 26 (m. 
3H) . 2. 23 (s. 3H) . 2. 48-2. 63 

(m. 1 H) . 2. 58 (dd. J = 18. 5. 5. O 



Hz. 1H). 3. 14 (ddd. J = 7. 7. 3. 
5. 1. 8Hz. 1 H) , 3. 9 0-4. 05 (m. 2 
H) . 4. 44-4. 51 (m. 1 H) , 4. 68 (d 
t. J = 6. 3, 2. 1Hz, 1H). 6. 04 (d 
t. J=16. O. 1. 4Hz. 1 H) . 6. 65- 

7. 01 (m, 4H) . 7. 20-7. 3 2 (m. 2 
H) o 

IR(neat) : 29 5 5, 2 9 3 0, 28 5 8, 2 
240. 1 7 4 8. 1 6 9 9. 1 67 7. 1 6 28. 1 
60 1. 1 5 8 9. 1 4 9 7. 1 464, 1 3 8 9, 1 
362, 1 3 0 2, 1 2 5 2, 1 1 7 0. 1 1 1 1, 1 
0 7 8, 1 007. 9 7 7. 9 0 8. 8 3 8. 8 1 2, 
780. 755. 692 c m _ 1 0 

[0065] (2) _te (D xmtzitftvazmi^. m 

1H-NMR (CDC 13, 3 00MHz) dppm; 
1. 2 5-1. 8 4 (m, 6H) , 2. 16-2. 30 
(m. 3H) . 2. 23 (dd, J = 18. 6. 9. 1 
Hz, 1H). 2. 24 (s, 3H), 2. 65-3. 

00 (br. 2H). 2. 64 (ddd, J = 1 1 . 
4. 8. 2. 1. 8Hz. 1H), 2. 75 (ddd. 
J = 18. 6. 7. 3. 1. 3Hz. 1 H) . 4. 08 

(dd. J = 9. 7. 6. 8Hz, 1 H) . 4. 13 
(dd. J=9. 7. 4. OHz. 1H). 4. 29- 
4. 39 (m. 1 H) . 4. 79 (ddd. J = 6. 

8. 4. O. 1. 8Hz. 1H), 6. 07 (dt. J 
= 16. O. 1. 4Hz. 1H), 6. 77 (dt. J 
= 16. O. 6. 9Hz. 1 H) . 6. 90-7. 04 

(m. 3H) . 7. 25-7. 3 5 (m. 2 H) 0 

IR(noat) :340 1. 29 3 2. 28 6 1, 2 

242. 1 7 44. 1 67 0. 1 625. 1 600. 1 

588. 1 496. 1 4 56. 1 427. 1 3 64. 1 

29 2. 1 247. 1 1 5 5. 1 08 1. 1 04 5, 9 
82, 910. 757. 694. 593 cm-1 0 

[ o o 6 6 ] mmm 1 2 

V- 17. 18, 19 , 20-f h7/^-2, 2, 
3, 3. 13. 14-^tfbKP-PGEl 

(D mmmi <d xmtzit&vazmiK nm®n 

(2) ^CfcL^T6-3— K— 1 — (tort -^V 

*<?T>-3-*i'&mi^xm&mi (2) tw\mizL 
x 2 -f^;i/t^v- 2 - e^--;u- 1 6-71/ 

+ 18. 19. 20-f h^/JU-2. 2. 

3. 3. 13. 14-A^ftKP-PGE] 1 

1 . 15-tfX (ter t - ^f;Uy/f^v'J^) X 

[O067] iH-NMR (CDC 13. 200MHz) 
5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H). O. 14 (s. 3H). 0. 15 (s. 3H). 
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0. 8 9 (s. 9 H) . 0. 9 1 (s. 9 H) . 1 . 1 
3 (t. J=7. 4Hz, 3H). 1. 20-1. 88 

(m, 6H) , 2 13-2. 42 <m, 3 H) . 2. 
18 (dd, J = 18. 4, 7. 2Hz, 1H). 2. 
55 (q. J = 7. 4Hz, 2H). 2. 58-2. 7 
6 (m. 2H) . 3. 9 5-4. 0 9 (m. 2H) . 
4. 23-4. 3 7 (m. 1 H) . 4. 75 (ddd, 
J=6. 8. 5. 3. 1. 6Hz, 1 H) . 6. 83- 

7. 01 (m, 3H) . 7. 21-7. 35 (m, 2 
H) o 

IR(neat) : 29 5 3, 2 9 3 1, 28 8 6, 2 
8 5 8, 2 2 1 2, 1 7 48, 1 67 8, 1 6 0 1, 1 

5 8 8, 1 49 7, 1 47 2, 1 4 6 3, 1 4 09, 1 

3 7 9. 1 3 6 1. 1 290. 1 25 1. 1 1 7 4. 1 

1 1 6, 1 0 5 0. 1 0 07, 9 7 5, 9 40, 83 

8. 780, 755. 692, 670 cm-1 0 

[0068] (2) ±e (D T-mtzit^mzmiK m 

mm^ (3) t*Jltti=B«icL-c«IBft*Hi*»fc. 

1H-NMR (CDC 13. 300MHz) <5 p p m ; 

1. 12 (t, J =7. 4Hz. 3H). 1. 45- 
1. 87 (m. 6H) , 2. 21-2. 40 (m. 3 
H). 2. 24 (dd. J=18. 6, 9. 1Hz. 1 
H) . 2. 55 (q. J = 7. 4Hz. 2H) . 2. 6 

6 (ddd. J = 11. 2, 8. 2. 1. 8Hz, 1 
H), 2. 75 (ddd. J = 18. 6. 7. 2, 1. 
2Hz, 1 H) , 3. 17-3. 30 (m. 2 H) . 
4. 08 (dd. J=9. 5. 6. 9Hz. 1H) , 
4. 14 (dd. J = 9. 5. 4. 2Hz. 1 H) . 

4. 28-4. 43 (m. 1H). 4. 74-4. 86 
(m, 1 H) . 6. 90-7. 04 (m, 3 H) , 7. 

2 5-7. 3 6 (m. 2 H) « 

IR(neat) : 34 1 9, 2938. 28 66. 2 
2 1 1. 1 7 4 4. 1 67 2. 1 600. 1 58 8. 1 

4 9 6. 1 45 8. 1 409. 1 37 6. 1 29 3. 1 
246. 1 1 7 6. 1 07 9, 1 046. 9 1 3, 7 9 

9. 757, 693. 593. 511 cm-1 0 

[0069] mmm 1 3 

2 ;U7f-;^ v- 2 - q ^^it > ft ;U7f-C— ;u- 1 
6-7i; ^v- 1 7 . 18. 19. 2 o--x h^y ;i 
-2. 2, 3, 3. 13. 14-^ij-fbKD-PG 
-El 

(D mmmi co -e^THb^sffliv uss^n 

(2) iCfcl^T 6 — 3 — K— 1 - (tort -^fJl/V 

>f^>p^» ^^>(Dft3byir6-3— K- 1 - 
«1 (2) tmti^Lxz -Tft ;u^:^ v- 2 — >^ p 

^^rit>ft;U7K-;U- 1 6-7I/+V- 17. 18. 
19. 20-f h7/^-2. 2, 3, 3. 13, 14 
-^ftKP-PGEl 11. 1 5-tfX (t e 



[007 0] iH-NMR (CDC 13, 200MHz) 
(Jppm; 0. 10 (s, 3H). 0. 12 (s. 3 
H), 0. 14 (s. 3H), 0. 15 (s, 3H). 

0. 90 (s, 9H), 0. 91 (s. 9H). 1. 0 
6-2. 03 (m. 16H) . 2. 12-2. 41 

(m, 4H) . 2. 17 (dd, J = 18. 5, 7. 3 
Hz. 1 H) , 2. 58-2. 7 5 (m, 2H) . 3. 
9 4-4. 09 (m. 2H) , 4. 24-4. 37 

(m. 1 H) . 4. 75 (ddd, J = 6. 8, 5. 

2. 1. 6Hz. 1 H) . 6. 8 3-7. 00 (m, 3 
H) , 7. 2 1 -7. 3 5 (m, 2 H) o 
IR(neat) : 29 3 2, 2857. 2213. 1 
748. 1705. 16 7 0. 1601, 1497. 1 
46 3. 1 4 5 2. 1 3 6 2. 1 2 9 0. 1 2 5 1. 1 

1 6 5. 1 1 1 6, 1 0 50. 1 007, 9 7 5. 8 3 
8. 7 8 0. 7 5 4. 6 9 1, 6 7 0 cm-1 0 

[0071] (2) _hta (D vmzitsya&mi^. m 
mmi (3) tmmMizmmizLTMtut&mz'&tz* 

1H-NMR (CDC I 3, 300MHz) Sppm; 

1. 10-2. 01 (m. 16H), 2. 20-2. 4 

2 (m. 4H) . 2. 24 (dd. J = 1 8. 6, 9. 
0Hz. 1H), 2. 66 (ddd. J = 1 1. 1, 

8. 1. 1. 8Hz. 1H). 2. 75 (ddd. J = 
18. 6. 7. 3. 1 . 2H z, 1 H) , 3. 17- 

3. 31 (m, 2H) . 4. 07 (dd. J = 9. 6. 
7. 0Hz. 1H). 4. 14 (dd, J =9. 6. 

4. 1Hz, 1 H) . 4. 2 7-4. 4 3 (m, 1 
H) . 4. 7 4-4. 8 5 (m, 1 H) . 6. 90- 
7. 05 (m, 3H) , 7. 2 5-7. 3 6 (m. 2 
H) o 

IR(neat) :3 4 20, 29 3 2, 28 5 7, 2 
2 1 1. 1 7 4 5. 1 665. 1 600. 1 5 8 8. 1 
497, 1 4 5 2. 1 3 7 3. 1 29 1. 1 24 6. 1 
1 94. 1 1 66. 1 07 9. 1 046. 89 5. 7 5 

6. 693, 595, 510 cm"^ 

[0072] mmmi 4 

2-T r ft;i7f^ry/-2-x^;i,- 1 6-7i/4'>-1 

7. 18, 19, 20-f h7^/l/-13. 14-vf 
b KP-PG Ej 

(1) mmmi <o T*w±ik***mi*. mmmi 

(2) ic&i>t e-a— K— 1 — ( t e r t 

^zmi^xmrnm 1 (2) tmmzLX2-^±j\,7f^ 

y-2-Xfjl-16-7iy^y-17, 18. 1 

9. 2 0 — r V=? J )\ — 13. 1 4-vft KP-PG 
E1 11. 15-t'X (ter t-?fJI/y^fik> 

[007 3] iH-NMR (CDC 13. 200MHz) 
<5ppm;0. 10 (s. 3H). 0. 12 (s. 3 
H), 0. 13 (s. 3H). 0. 14 (s. 3H). 
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0. 89 (s. 9H) . 0. 91 (s. 9 H) , 0. 7 
5 - 1 . O 5 (m. 3 H) . 1 . 11-1. 8 2 (m. 
14H), 2. 10-2. 28 (m, 1H), 2. 17 

(dd, J = 18. 3. 7. 5Hz. 1H), 2. 57 
-2. 78 (m, 2H) . 3. 9 5-4. 07 (m. 2 
H) . 4. 22-4. 3 5 (m. 1 H) . 4. 75 (d 
dd, J = 6. 8, 5. 2, 1. 7Hz. 1 H) , 6. 
82-7. OO (m, 3H) , 7. 20-7. 35 

(m. 2 H) o 

[007 4] IR(neat) : 29 5 5, 29 29, 
28 57. 2 24 1, 1 7 49, 1 60 1, 1 589. 
1 497. 1 47 2, 1 3 7 8, 1 36 2, 1 3 02, 
1 28 8, 1 25 1. 1 1 1 2. 1 07 9. 1 0 50. 
1 007. 97 6. 9 4 0, 8 3 8. 8 1 2, 7 8 
O, 754. 691, 670, 5 08 cm"1o 

[0075] (2) _tia (D T*mzib£fo&mi\ m 

MM! (3) £SHMlcH«|=LT«Efc*fc£»fc 0 
1H-NMR (CDC I3, 300MHz) dppm; 

0. 86 (t. J = 6. 6Hz, 3H). 1. 16- 

1. 85 (m. 14H) , 2. 2 2-2. 34 (m. 
1H), 2. 23 (dd. J = 1 8 . 5. 9. 5Hz, 
1H), 2. 66 (ddd, J = 1 1 . 4, 8. 4, 
1. 8Hz, 1H), 2. 74 (ddd, J = 18. 

5. 7. 3. 1. 4Hz, 1 H) , 2. 96 (d. J = 
4. 7Hz, 1H). 3. 16 (d. J=3. OHz, 
1 H) . 4. 07 (dd. J=9. 6, 7. 2Hz. 1 
H) . 4. 14 (dd, J=9. 6. 3. 7Hz, 1 
H) , 4. 27-4. 41 (m. 1 H) , 4. 75- 
4. 84 (m. 1 H) . 6. 86-7. 0 4 (m, 3 
H) . 7. 2 5-7. 3 6 (m. 2 H) . 

[0076] IR(neat) : 3369, 29 2 1. 
28 5 0. 2 23 9, 1 7 5 2. 1 7 29, 1 602, 
1 58 9. 1 500, 1 4 6 8, 1 45 6, 1 3 7 1, 
1 3 4 1, 1 29 2. 1 24 4, 1 1 7 5. 1 1 47. 
1 1 2 7, 1 08 5. 1 0 4 8. 904. 880, 8 1 
4. 750, 726. 691. 508 cm^ 0 

[0 0 7 7] HJfi«1 5 

2-5 ? a;u^v-2- (2-bKn4vifJl/) -1 
6-7i;^y- 1 7 . 18, 19, 2 0-t K =? J_ ;U 
-13, 1 4- y^tr KD-PGE1 

(D mmmi m -c»fc^ifc*fflLv hkmi 

(2) [C&l^T 6-3 — K— 1 — ( t e r t -^y 

*^;u~>n4rv) ^*if>a)ft3by (=7 -3 — K- 1 - 

^^y-;U*ffll^T*Jfe«IJ1 (2) <b^|CLT2- 
t^jM^v-2- (2- 1 KP*yIf;H -16- 
7i;+y-17, 18, 19. 20-f h7/Jl/-1 
3. 14-yftKP-PGEl 11, 15-tfX 
(t e r t-^y/f;k>Uji,) x— ^;u£4Hfc 0 
[007 8] iH-NMR (CDCI3, 200MHz) 
<5ppm;0. 09 (s, 3H). O. 11 (s, 3 



H) . O. 13 (s. 3H) , O. 14 (s, 3H) , 

0. 89 (s, 9H), O. 91 (s, 9H), 1. 1 
0-1. 83 (m. 14H) , 2. 13-2. 28 

(m. 1H), 2. 16 (dd, J = 18. 2. 7. 5 
Hz. 1 H) . 2. 55-2. 7 5 (m, 2 H) . 3. 
55-3. 71 (m, 2H), 3. 93-4. 09 

(m, 2H) , 4. 21-4. 36 (m, 1 H) . 4. 
75 (ddd. J=6. 7. 5. 1. 1. 5Hz, 1 
H) . 6. 83-7. Ol (rn, 3 H) , 7. 20- 
7 . 3 4 (m. 2 H) o 

IR(noat) : 3369, 2930, 2857, 2 
24 1, 1 7 48, 1 60 1, 1 589, 1 497. 1 
47 2, 1 362. 1 3 0 2. 1 25 1, 1 1 1 4, 1 
07 8. 1 007, 97 6, 8 3 8, 7 8 0. 7 5 4, 

6 9 1, 6 7 0 cm-1 0 

[0 0 7 9] (2) ±B (1) T?»/Hb*«l*ffilV m 

mmi (3) tmn^mmtzLxmtEit^m^mzo 

1H-NMR (CDC 13. 300MHz) fippm; 

1. 19-1. 85 (m. 14H) , 2. 20-2. 3 
4 (m, 1H), 2. 23 (dd. J = 18. 5. 9. 
4Hz. 1 H) , 2. 65 (ddd. J = 1 1. 5. 

8. 3. 1. 8Hz, 1H). 2. 74 (ddd. J = 
18. 5. 7. 3, 1. 3Hz, 1 H) , 3. 20- 

3. 34 (br. 1H), 3. 35-3. 48 (b r , 
1 H) . 3. 62 (t, J=6. 6Hz, 2 H) , 4. 

07 (dd, J = 9. 7. 7. 1Hz, 1 H) , 4. 1 

3 (dd, J = 9. 7. 4. OHz, 1 H) , 4. 26 
-4. 38 (m. 1 H) . 4. 7 4-4. 83 (m. 1 
H) . 6. 85-7. 03 (m. 3H) . 7. 25- 

7 . 3 6 (m. 2 H) o 

IR(neat) : 3403, 2920. 2855. 2 

238. 1 7 40. 1 60 1. 1 58 9. 1 499, 1 

4 6 7. 1 4 5 5. 1 4 1 2. 1 3 6 6. 1 33 1, 1 
3 0 1, 1 280. 1 24 1. 1 1 9 6. 1 1 7 3. 1 
1 53, 1 1 1 6, 1 09 3. 1 07 4, 1 05 1. 1 

004. 908. 88 2. 7 54. 69 1. 602, 5 
77, 534. 506 c m~1o 

[o o 8 o] mmmi e 

2-T r ^3^7K^-v-2- (1-bKD^ryXfil/) -1 
6 -7i^y- 1 7 , 18, 19, 2 O K^y )V 
— 13. 1 4 -yfl: KP-PGE1 

(1) nife#]i (1) -e»fcib***ffli^ mmmi 

(2) IC&IXT6-3— K— 1 - (t e r t -^fJUy 
yfjl^yP^y) 'S^-tr-XDft*? L J (C 7 — 3 — K — 2 — 
^*/-JU£ffll*TSt*6«1 (2) <b:Pl^l|CLr2- 
t*JU#*5/— 2- (1-tKP^yXf;i) -16- 
7i/+y-17, 18, 19. 20-f h7/^-1 
3. 14-yftKP-PGEl 11. 1 5-tfX 
(t e r t-^fjUyVfJl,y«J;i,) ^—^)V£mtz 0 
[008 1] iH-NMR (CDC 13, 200MHz) 
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5ppm;0. 10 (s. 3 H) , 0. 12 (s. 3 
H) . O. 1 3 (s. 3 H) . O. 1 5 (s. 3 H) . 

0. 89 (s. 9H) . O. 91 (s. 9 H) , 1. 0 
5-1. 91 (m, 13H) , 1. 20 (s, 6H). 
2. 12-2. 28 (m, 1H). 2. 17 (dd. J 
= 18. 2, 7. 5Hz, 1 H) , 2. 58-2. 76 

(m. 2H) , 3. 95-4. 10 (m, 2 H) , 4. 

2 2-4. 3 5 (m, 1 H) . 4. 75 (ddd. J = 
6. 8, 5. 2, 1. 7Hz. 1 H) . 6. 83 — 7. 
00 (m, 3H) , 7. 20-7. 3 3 (m. 2 H) 0 
IR(neat) : 343 6, 293 1. 28 58. 2 
240. 1 7 47. 1 60 1. 1 58 9, 1 49 7, 1 
47 2. 1 363, 1 288. 1 2 5 1, 1 1 1 5, 1 

0 5 0. 1 007. 9 7 6, 9 40, 8 3 8, 8 1 2. 
7 80. 7 54. 69 1. 67 0, 508 cm-1 0 

[0085] (2) _hte (D vmtdt&m&miK m 

1H-NMR (CDC I 3, 300MHz) Sppm; 

1. 10—1. 86 (m. 12H), 1. 20(s. 6 
H) . 2. 20-2. 3 2 (m, 1 H) . 2. 23 (d 
d. J = 18. 6, 9. 3Hz, 1H), 2. 66 (d 
dd, J = 11. 4. 8. 3. 1. 8Hz, 1 H) . 

2. 75 (ddd. J = 18. 6. 7. 3. 1. 3H 
z. 1 H) . 3. 00-3. 21 (br, 2 H) , 4. 
07 (dd. J = 9. 7, 7. 1Hz, 1H), 4. 1 

3 (dd. J=9. 7. 4. OHz. 1H) . 4. 28 
-4. 39 (m. 1 H) . 4. 7 5-4. 8 5 (m, 1 
H) , 6. 88-7. 04 (m, 3H). 7. 25- 

7 . 3 5 (m. 2 H) o 

[008 6] IR(noat) : 3 39 2, 29 7 0, 
2 9 3 2. 28 5 9. 2242. 1 7 40. 1 600. 

1 58 9. 1 4 9 6. 1 456. 1 37 5. 1 2 4 6. 

1 1 56. 1 08 2. 1 047, 907. 7 5 6. 69 

3. 5 9 4. 5 1 0 cm-1 0 

[0087] nmmi a 



£ppm;0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 13 (s, 3H) . O. 14.(8. 3H) . 

0. 89 (s. 9H) . O. 91 (s, 9 H) . 1. O 
2-1. 90 (m, 12H) . 1. 18 (d. J = 6. 
2Hz, 3H) , 2. 12-2. 28 (m, 1H). 

2. 18 (dd. J = 18. 3. 7. 4Hz. 1H). 
2. 58-2. 7 7 (m. 2H) . 3. 69-3. 88 
(m. 2H) . 3. 9 5-4. 0 5 (m. 2H) . 4. 
23-4. 3 5 (m. 1 H) , 4. 75 (ddd. J = 

6. 8, 5. 2, 1. 6Hz, 1 H) , 6. 83-7. 
00 (m. 3H) , 7. 21-7. 34 (m, 2 H) „ 
IR(neat) : 3 369, 2 9 57. 29 30. 2 
8 58. 224 2, 1 7 48. 1 60 1. 1 49 7. 1 
464. 1 37 6, 1 30 2, 1 2 5 1. 1 1 1 3. 9 
7 5, 8 38, 7 80, 7 5 4, 69 1, 67 0 cm 

[oo8 2] (2) ±e (D -cmzit&m&miK m 
mmi (3) tmmmzmmizLxmmit^^mzo 

1H-NMR (CDC I 3, 300MHz) 6 p p m ; 

1. 20-1. 87 (m. 12H), 1. 17 (d. J 
= 6. 2Hz, 3H) . 2. 2 0-2. 3 5 (m. 1 
H) , 2. 23 (dd, J = 18. 5. 9. 3Hz, 1 
H) 2. 65 (ddd. J = 1 1. 4, 8. 4. 2. 
OHz, 1H). 2. 74 (ddd. J = 18. 5. 

7. 3. 1. 3Hz, 1H). 3. 25-3. 44 (b 
r. 2H) . 3. 71-3. 84 (m. 1 H) , 4. O 

7 (dd. J = 9. 7. 7. 1Hz, 1H). 4. 13 
(dd. J=9. 7, 4. OHz. 1H), 4. 26- 

4. 39 (m. 1 H) . 4. 7 5-4. 8 2 (m. 1 
H) . 6. 87-7. 03 (m. 3 H) , 7. 25- 
7. 3 5 (m. 2 H) o 

IR(neat) : 3 39 2, 2 9 3 1. 28 58, 2 
242. 1 7 4 1. 1 600. 1 589. 1 49 6. 1 
456. 1 37 5. 1 29 2, 1 246, 1 1 56. 1 

08 2. 1 047. 909. 7 56, 6 9 2. 667. 
5 10 c m~1 0 

[0083] mmm 1 1 

Jb) -16-7iy^>-17, 18, 19. 20-f 
h^/;U- 13. 1 4-yf tr K C3 — P G E 1 

(D nmmi <d xm^t^^mi^. nmmi 

(2) ICfcl>T6-3— K— 1 — ( t e r t -^f;i/V 

>^;u-2-'N^/-;u£fflivTHJ£#]i (2) tm 
Lt 2 -T^UUTt-C^ v- 2 - (2-tKa^y-2 
-7*ntf;i/) - i6-7iy+*>-i7, 1 8. 19, 

2 O — "T h^y ;U- 13. 1 4-yft KD-PGE] 
11. 1 5- fX ( t e r t -?f;i/V>fjk>'J 

[0084] iH-NMR (CDC I3, 200MHz) 



V- 17, 18, 19 , 2 O h^/;i- 13, 14 
-yfb Ka-PGEi qfc^3) 

(1) mmmi (D T-mtzitstozmiK mmmi 

(2) iZfcl^T 6 -3— K-1-ttert -^fil/V 
^;UvQ*v) ^4-9">(7)ft^)UlC6- 3 - K — 1 — 

- hn^v-iy^mi^xmmm^ (2) < t^4i(cLT2 

-f*Jl/*+y-2--hP>f;i/-l 6-7i/+y 

-17. 18. 19, 20-fh7>'il/-13, 14- 
yftKP-PGEi 11. 1 5 - t*X ( t e r t - 

[0088]1H — NMR (CDCI3, 200MHz) 
<5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H). O. 13 (s. 3H). O. 14 (s. 3H). 
0. 89 (s. 9H). O. 91 (s. 9H). 1. 1 



(15) 



10-168056 



6-1. 83 (m. 12H) . 2. 12-2. 25 
(m. 1 H) , 2. 18 (d d, J = 18. 3. 7. 3 
Hz, 1 H) , 2. 59-2. 7 4 (m, 2H) . 3. 
9 5-4. 0 5 (m. 2H) . 4. 34 (t, J=7. 
1Hz. 2H) , 4. 23-4. 3 5 (m. 1H) , 
4. 74 (ddd, J = 6. 8. 5. 2, 1. 7Hz. 
1 H) . 6. 83-7. 01 (m. 3H) . 7. 21- 

7. 3 6 (m, 2 H) o 

IR(neat) :29 30, 28 58. 2 24 2, 1 
7 48, 1 6 0 1, 1 58 8, 1 55 5. 1 4 9 7. 1 
47 2. 1 3 8 4, 1 3 6 2. 1 290, 1 2 5 1, 1 

1 1 2, 1 07 9, 1 0 50, 1 007, 97 6. 83 

8. 7 8 0. 7 55. 69 2, 67 0. 59 9. 509 
c m~1 o 

[0089] (2) ±fs (D x-m-it-stozmi^. m 

1H-NMR (CDC I 3, 3 00MHz) Sppm; 
1. 20-2. 08 (m, 12H) , 2. 15-2. 3 

0 (m. 1 H) , 2. 22 (dd. J = 18. 5, 9. 
1Hz, 1H). 2. 65 (ddd. J = 1 1 . 4. 

8. 4. 1. 8Hz. 1H). 2. 75 (ddd. J = 
18. 5, 7. 3. 1. 2Hz, 1H), 3. 06 
(d. J = 4. 8Hz, 1 H) . 3. 22 (d, J = 
3. 4Hz, 1 H) , 4. 07 ( d d\ J=9. 6. 
7. 1Hz, 1H). 4. 14 (dd. J=9. 6, 

3. 7Hz, 1 H) , 4. 27-4. 40 (m, 1 

H) . 4. 35 (t. J=7. 0Hz. 2H) , 4. 7 
5-4. 85 (m, 1 H) . 6. 89-7. 04 (m, 
3H) . 7. 2 5-7. 3 5 (m. 2H) 0 

IR(neat) : 3402, 29 1 8, 28 53. 2 

2 3 9, 1 7 5 3, 1 60 2, 1 59 0, 1 5 5 5. 1 
49 9. 1 4 5 6. 1 3 8 7. 1 340, 1 3 0 2. 1 
27 1. 1 244. 1 20 1. 1 1 7 6. 1 1 48, 1 

1 1 4. 1 0 8 1. 1 050. 89 8. 8 7 9. 8 1 

4. 7 49, 7 26, 69 1. 598. 5 4 5. 507 
c m~1 o 

[0090] mmm ^ 9 

2-^a;U/t^v-2-;*5 1 ;u^;*5 1 ;u- 1 6-:7x 

/^rV-17, 18, 19, 2Q-T — 13. 

1 4-yfb KP-PGE1 

(D nmmi <n xmtzitsvazmiK mmmi 

(2) [Cfcl^T 6 -3 — K— 1 — (tort -^f;i/V 
/fJl/yP + y) ^4-9"><7)ft^y(C6-a— K- 1 - 

*T)\,T*^ir-*>£m^Tmmmi (2) tmmizL 

T2--x*;U7tC^rv-2-^^;u^^->t^;u- 1 e-y 

iMv-17, 18. 19. 20-f h7/ib-1 
3, 14-yftKP-PGEl 11. 15-t'7x 
(t e r t -^JUvp^Uv/.J^) 0L-^)\s£mt-o 
[009 1] iH-NMR (CDC 13, 200MHz) 
fippm;0. 10 (s. 3H). 0. 12 (s. 3 



H) . 0. 14 (s. 3H) . 0. 15 (s. 3 H) . 

0. 89 (s. 9H), 0. 91 (s, 9H), 1. 1 
7-1. 89 (m, 12H) . 2. 10 (s, 3 H) . 
2. 12-2. 29 (m, 1H). 2. 18 (dd. J 
= 18. 3, 7. 4Hz. 1H), 2. 47 (t. J = 

7. 2Hz. 2H) . 2. 5 9-2. 7 6 (m, 2 
H) . 3. 95-4. 10 (m. 2H) , 4. 21- 
4. 35 (m. 1 H) . 4. 75 (ddd. J = 6. 

8. 5. 2, 1. 6Hz. 1 H) . 6. 83-7. 00 
(m, 3H) . 7. 21-7. 35 (m, 2 H) 0 
IR(noat) : 29 29, 2 8 57. 224 1. 1 
7 48. 1 60 1, 1 588. 1 497, 1 47 2. 1 
362, 1288. 1251. 1115, 1050. 1 
007. 97 6. 838. 7 8 0. 7 54. 69 1. 6 

7 0 c m~1 o 

[0092] (2) jttB (D T*mzit&m$:mi^. m 

1H-NMR (CDC I 3. 300MHz) $ppm; 

1. 21-1. 84 (m. 12H), 2. 08 (s. 3 
H) . 2. 20-2. 31 (m. 1 H) , 2. 23 (d 
d. J = 18. 5. 9. 3Hz. 1 H) . 2. 47 

(t, J=7. 2Hz, 2H) . 2. 65 (ddd. J 
= 11. 5. 8. 4. 1. 9Hz, 1 H) , 2. 75 

(ddd. J = 18. 5, 7. 3. 1. 3Hz, 1 
H) . 3. 19 (d. J=4. 9Hz, 1 H) . 3. 4 

1 (d, J=3. 3Hz, 1 H) , 4. 07 (dd. J 
= 9. 7, 7. 2Hz, 1 H) . 4. 13 (dd, J = 

9. 7. 3. 8Hz, 1 H) , 4. 28-4. 40 
(m. 1 H) . 4. 7 6-4. 8 5 (m, 1 H) . 6. 

8 9-7. 03 (m. 3 H) . 7. 25-7. 35 
(m, 2 H) o 

IR(noat) : 337 0. 29 26. 28 50. 2 
240. 1 7 48. 1 60 1. 1 589, 1 499, 1 
468, 1 456, 1 37 0. 1 340. 1 302, 1 
29 2. 1 238, 1 1 9 7. 1 1 7 5, 1 1 47. 1 
08 1. 1 048. 9 09. 8 8 1. 8 1 2. 7 48, 
68 9. 545. 507 cm-1 0 

[0093] mmm 2 o 

2 -"Tji)i,-fc*c v- 2 — > ^-;ux;u^ < — ^;u- 1 

6-7i;^y- 1 7. 18, 19, 2 0-^ h=y S )V 



- 1 3. 14 



! tr Ka-PGEi 



-tie (i) -emtzit^'fa d oomg) <7)y^y-;u- 

7* (1 . 6:1) (8. 3ml) 3 ^Highf 

h'J^A (5 9. 9mg) SlS-CiD?!, MSt3 0 

»U m*&M^7*i'^M>lzT&M<D'ikmmLtz 0 £S 
I^V^yM7^P7 K^77^fHC^L, 2% 

(8 1 mg) £'mz 0 



(16) 



1 0-1 68056 



[0O94] iH-NMR (CDC I 3, 300MHz) 
dppm; 1. 22-1. 84 (m, 12H). 2. 1 
8-2. 30 (m, 1 H) . 2. 23 (dd. J = 1 
8. 5. 8. 9Hz. 1 H) . 2. 54 (s. 3 H) . 
2. 5 5-2. 7 9 (rn, 4 H) . 3. 79-3. 99 

(br. 2H) . 4. 07 (dd, J = 9. 6, 6. 8 
Hz. 1 H) . 4. 11 (dd. J = 9. 6. 4. 5H 
z. 1 H) , 4. 27-4. 3 8 (m, 1H) . 4. 7 
2-4. 82 (m. 1 H) , 6. 8 8-7. 03 (m. 
3H) . 7. 2 5-7. 3 5 (m. 2H) 0 
IR(neat) : 33 50, 293 1. 28 5 9, 2 
240, 1 7 3 9. 1 600. 1 587. 1 49 5, 1 
462. 1 3 7 4. 1 290, 1 249. 1 1 5 5, 1 
07 7. 1 04 4. 942. 9 1 2. 7 57. 69 4. 
5 1 1 cm-1 0 

[0095] mmm 2 1 

2-^;b;U7t-;^v- 2-b: Kn^v- 1 6-7i/4v 
-17. 18, 19, 2 0-T- V=yJ JU- 1 3, 14- 
yfb KD-PGE1 

d) mmmi en -e*#*Hb^«3£/?Hv mscm 

(2) C^t6-3- K— 1 - (t e r t -^bv 
>f^>P+v) ^N^r-9->(7)ftt>yiZ5-3— K- 1 - 
^>^y-;U^ffl^THffi^J1 (2) <t^|CLT2- 
•X^;U7fx4-V- 2- t KP4v- 1 1 
7. 18. 19. 2 0-^r ;U- 1 3. 14-yf 

tKP-PGEl 11. 15-tfX (ter t-?f 

[0096]1H-NMR(CDCI3. 200MHz) 
(Jppm; 0. 10 (s, 3H). O. 12 (s. 3 
H), O. 14 (s. 3H). O. 15 (s. 3H). 
O. 90 (s. 9H) . O. 91 (s, 9H) , 1. O 
7-1. 91 (m, 10H), 2. 12-2. 29 

(m. 1H). 2. 19 (dd. J = 18. 4. 7. 6 
Hz. 1 H) . 2. 5 5-2. 77 (m. 2H) . 3. 
53-3. 7 0 (m, 2 H) . 3. 94-4. 06 

(m. 2H) . 4. 22-4. 36 (m. 1 H) , 4. 
75 (ddd. J=6. 9. 5. 5. 1. 8Hz. 1 
H) , 6. 84-7. 00 (m, 3 H) , 7. 22- 
7. 3 8 (m. 2H) 0 

IR(neat) : 340 1, 293 1. 2 8 58. 2 
2 4 1. 1 7 48. 1 60 1. 1 58 9. 1 4 9 7. 1 
47 2. 1 3 8 7, 1 3 62. 1 3 0 2, 1 2 8 9. 1 
2 5 1. 1 1 1 4, 1 07 8. 1 00 7. 9 7 6. 9 4 
0. 8 3 8. 8 1 2. 7 80. 7 5 4. 6 9 1. 67 

0. 508 cm-1 0 

[0 0 9 7] (2) ±B (1) -Cf»fcfc*»*flllV II 

mmi o) tmntoizmtiz Lrmmit^vtzm-o 

1H-NMR (CDC I 3, 300MHz) fippm; 

1. 20-1. 91 (m. 10H). 2. 20-2. 3 
1 (m. 1H). 2. 23 (dd. J=18. 5. 9. 



3Hz, 1H). 2. 64 (ddd. J = 1 1 . 5. 
8. 4. 1. 9Hz. 1 H) , 2. 74 (ddd. J = 
18. 5. 7. 3, 1. 3Hz, 1 H) , 3. 32- 
3. 55 (br. 2H), 3. 61 (t. J = 6. 5H 
z. 2H) . 4. 07 (dd. J = 9. 6. 7. OH 
z. 1H). 4. 13 (dd. J=9. 6. 3. 9H 
z. 1 H) . 4. 25-4. 3 8 (m. 1 H) . 4. 7 
5-4. 85 (m. 1 H) . 6. 8 8-7. 0 5 (m. 
3 H) . 7. 2 5-7. 3 5 (m. 2 H) o 
IR(neat) : 3 369, 29 3 2. 28 59. 2 
24 2, 1 7 40. 1 60 0. 1 5 8 8. 1 49 6. 1 
456. 1 403. 1 3 8 5. 1 2 9 3. 1 246. 1 

1 56, 1 08 0. 1 047, 9 0 9, 7 57. 69 
3,510 c m~1 o 

[ o o 9 8 ] mmm 2 2 

2- J rfljU7t^v- 2-— hn- 1 6-7i;^y-1 
7, 18, 19. 20-fK7/^-13, 14-yf 
b KD-PGE1 

(D mmmi m vmtzit^^mi^ mmmi 

(2) iZ^Xe-B — K— 1 — ( t e r t-^v 

-hP^>£>£JB^THite0>J1 (2) kfz\mzLT2 
-f^U/j^v- 2-~ KP- 1 6-7iMv- 1 
7. 18, 19. 20-f h7/^-13, 14-vf 
tKP-PGEl 11. 15-t'X (ter t-?f 

[0099] iH-NMR (CDCI3. 200MHz) 
<5ppm;0. 12 (s. 3H). O. 13 (s. 3 
H) . O. 15 (s, 3H) . O. 16 (s, 3 H) . 

0. 91 (s. 9H) . 0. 93 (s. 9 H) . 1. 1 
2-1. 85 (m, 8H) , 1. 91-2. 09 (m. 

2 H) . 2. 12-2. 31 (rn. 1H). 2. 19 
(dd. J = 18. 3. 7. 3Hz, 1H). 2. 59 

-2. 78 (m. 1 H) . 2. 69 (dd. J = 18. 
3. 6. 9Hz, 1 H) . 3. 96-4. 1 1 (m. 2 
H) . 4. 25-4. 41 (m. 1 H) . 4. 37 
(t, J=7. OHz. 2H). 4. 77 (ddd. J 
= 6. 8, 5. 3, 1. 6Hz. 1 H) . 6. 85- 
7. 03 (m. 3H) . 7. 21-7. 38 (m. 2 
H) o 

IR(neat) : 2 9 53, 293 1, 28 58, 2 

24 1. 1 7 48. 1 60 1. 1 58 8, 1 5 5 5. 1 
497. 1 47 2. 1 3 8 4. 1 36 2, 1 29 0. 1 

25 1. 1 1 1 4. 1 07 9. 1 050. 1 007. 9 
7 6. 8 3 8. 7 80. 7 5 5. 69 2. 67 1. 6 
OO cm~1 0 

[0100] (2) .tie (1 ) -zmtzit&vizm^. m 
mmi (3) tnnmzmmzLTmtzit&tozmtz* 

1H-NMR (CDC 13, 300MHz) Sppm; 

1. 20-1. 84 (m. 8H). 1. 90-2. 08 



(17) ^■fe&W 1 0- 1 68 0 5 6 



(m. 2H) . 2. 15-2. 20 (m. 1 H) , 2. 
23 (dd, J = 18. 5, 9. 1Hz. 1H). 2. 
66 (ddd, J = 11. 4, 8. 3. 1. 8Hz, 1 
H) . 2. 76 (ddd, J = 18. 5. 7. 2, 1. 
3 H z , 1H). 2. 70-2. 92 (br, 2H). 
4. 09 (dd, J=9. 6. 6. 9Hz, 1 H) . 
4. 13 (dd, J = 9. 6, 3. 8Hz, 1H). 
4. 28-4. 42 (m. 1 H) , 4. 35 (t, J = 
7. 0Hz, 2H) , 4. 7 5-4. 8 4 (m, 1 
H) , 6. 8 8-7. 05 (m. 3 H) . 7. 25- 

7. 36 (m, 2H) 0 

IR(neat) : 340 1, 29 3 2. 28 6 1, 2 
242, 1 7 4 4. 1 600. 1 588, 1 5 5 1. 1 
496. 1 4 5 6, 1 43 5, 1 3 84. 1 29 3. 1 
246, 1 1 5 4. 1 08 1, 1 045. 908, 7 5 

8. 694, 595. 511 cm-1 0 

[0101] mmm 2 3 

2— xftJI^rV- 2-7-tr K*?JU- 16-7 

x/ ^-y- 17. 18 . 19, 20-f h-^y 1 
3. 1 4-j/rt KP-PGEj 

(D Hflgffl 1 (D T5»fc<t*a5£fi3iv Hffi^Ji 

(2) f:ifclAT6-3 — K— 1 - ( t 0 r t -^l/V 
^f^yP^y) ^^>(7)ft^)yir6-3— K— 1 - 
7-b KT5 K^+-9->*fflL^T*lt«1 (2) £|^«ir 
LT2-fA^**y-2-7-b K75 hV^;U- 1 6 
-7i;+y-17, 18. 19. 20-f h7/^- 
13. 1 4-5/ft KP-PGE1 11, 
(t e r t-?fJl/y>f;k>'J;t/) I-fJl/JUfco 
[0102] iH-NMR (CDC13, 200MHz) 
5ppm; O. 10 (s. 3H), O. 12 (s. 3 
H). 0. 1 4 (s. 3H) . O. 15 (s. 3H), 
O. 89 (s. 9H) , O. 91 (s, 9H) , 1. 0 
9 — 1. 89 (m. 12H) , 1. 96 (s, 3 H) , 
2. 08-2. 28 (m, 1 H) . 2. 17 (dd, J 



= 18. 3, 7. 4Hz, 1 H) . 2. 55-2. 75 
(m, 2H) . 3. 10-3. 30 (m. 2 H) . 3. 

94-4. 08 (m. 2 H) , 4. 22-4. 36 
(m. 1 H) , 4. 75 (ddd. J = 6. 8, 5. 

1, 1. 6Hz, 1H). 5. 31-5. 58 (br, 

1 H) . 6. 83-7. 03 (m, 3 H) , 7. 21- 
7. 3 4 (m. 2 H) o 

IR(neat) : 3 29 5, 3 0 7 9, 2930. 2 
8 57. 2 240, 1 7 48, 1 6 5 2. 1 60 1. 1 
5 88. 1 5 56. 1 497. 1 4 7 2. 1 363. 1 
290. 1 2 5 1. 1 1 1 0. 1 07 9. 1 050. 1 
007. 9 7 6. 8 38. 7 8 0. 7 54. 69 1, 6 

7 0,60 1 c m-1 0 

[0103] (2) _tis d ) -dtfcflsftftSAiiv m 

1H-NMR (CDC I 3, 300MHz) fippm; 
1 . 20-1. 85 (m. 12H). 1. 98 (s, 3 
H). 2. 17-2. 36 (m. 1H), 2. 24 (d 
d. J=18. 5. 9. 1Hz. 1 H) . 2. 68 (d 
dd. J = 11. 3, 8. 2, 1. 8Hz. 1 H) . 

2. 74 (ddd. J = 18. 5. 7. 3, 1. 3H 
z. 1 H) . 2. 8 5-3. 3 5 (m, 4 H) , 4. O 

8 (dd. J=9. 7. 6. 9Hz. 1H) , 4. 13 
(dd, J=9. 7. 4. 4Hz, 1 H) . 4. 28- 

4. 39 (m. 1 H) , 4. 79 (ddd, J = 6. 
9, 4. 4, 1. 8Hz, 1 H) . 5. 67-5. 81 
(br. 1 H) , 6. 8 8-7. 0 2 (m. 3H) . 
7. 24-7. 3 4 (m. 2H) 0 

IR(neat) : 3307, 29 30. 28 5 7, 2 
240. 1 7 42, 1 6 5 1. 1 600, 1 58 8. 1 
559, 1 496. 1 45 6. 1 37 1. 1 29 3, 1 
246, 1 1 55. 1 08 1, 1 045, 909. 7 5 
6, 693. 598. 509 cm-"L 



(72>»pj# m%M. ? (72) %w% mm 

KSC»S»IZHffl3TB24#1-S§- *IE§& SUSURfiaBSffl 3 TB24S 1 # *IE§g 

(72)«W# Ba* (72)3£Bjm >Mf MS 

mMfi5£SBB5Ba3T124§1-5§- *IEB XStfftARBB 3 T§24# 1 ^ *IEg 
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